CONFI GURABLE MAGNETI C ORI ENTATI ON SYSTEM BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON [ 0001] This invention relates to the field of
magneti c therapy devices, and in particular to the field of consuner
magnet i ¢ NIKKENAIDFERFAVIONSIS IXhat produce a nultitude of nagnetic fl ux
lines at ¥R&5hpplication surface. DESCRI PTI ON OF THE RELATED ART
[ 0002] There are a nunber of magnetic therapy devices that produce a
mul titude of magnetic flux lines at the application surface. Mst,
however, involve cost CONFEHIRARMEMAGYEDICORRIENTATIONSYERRMt i n
manuf acturing processes that are relatively rigid in the resultant
magnetic configuration. BRI EF SUMMARY OF THE | NVENTI ON [ 0003] One
enbodi ment of the present iBASKEROUNPEHPTHEBWSVENHONt em for provi di ng
at an application surface of a therapeutic device a multitude of
magnetic flux lines of differeRELBQN B4E BYNENEIONNgt hs, including a
plurality of arms and a plurality of magnets. Each arm pi ece may have
one or nor e[046X ac Hiwisrioventzo elresosheolielcof mpgodtic nigrape dévioes. aadih [@risular o
nore magnet receiving sockets. At |east sone of the one or nore
connect i ng tefitld of cansuney mpgnedd theragyclafitey thabproduge atruhinide pOmagnesicdlux linese
attachnments or mating nmechani snms on other arnms. The magnets are
pl aced i n t dghesapplicetion surfaael t he connecting nmenbers of the plurality of
arnms are connected such that the arnms form hub-and-spoke
configurations, chain-configurations, |oops, |lines, or any
conbi nati on of the above. [0004]In sone enbodi nents, the sockets may
al so have one or nore nmagn®ESERIFTION R TBERELATHD ART surfaces and one
or nore magnet orientation nenbers. The magnets are then placed in
the socket s[040/d h&heg pig pinuskerpyf mpgaeticethereny Aeyiost thfah Eeoducat a [nudtisude sine
of the nmagnets are also held in given, pre-determ ned orientations by
t he ori ent afP#RlicDiesatthe spplicadonciugpcs. ey HOWBDRSCRYGIVE| coy QRanitkEuring
DRAW NGS [0005] Figure | is a perspective view of two antis connected
t oget her anBFopesteaiapd mtsulh in Gandtacyiring j presessesghtt are j rplativelypiigid) imithehreguient
enbodi ment of the present invention with a square around one of the
arms. [ 0006TReNgFenfiEurationy sj de vi ew of the one arms highlighted in
Figure 1. [0007] Figure 31s a perspective view of the therapeutic
device of Figure | with a square around the other arm [0008] Figure
4 is a side view of the one _armhighlighted in Figure 3. [0009]
Figure 5 is a top plan vi efREF AARY %WNQH%@& ment in keeping
with the prﬁ@&'ﬁt invention. [0010]Figure 6 is a side view of one of
the arns of t 186 ephodimept Qs preseathigvaationcompgees @ system oy Prgvidinggairag
7Ais a top L,ar] view of a magnet in which its magnetic north is
ori ent ed pe?‘% FHPLITaRe of 3 thempeupi¢ deyice g multifide plrpagpetic flux Hessohgjfferpat Anglese
enbodi ment of, t he present ir]venti on. [0012]Figure 78 is_a top plan
view of a n@f'@'rfgf“gfhﬁ' \‘Rﬁ?‘@%ﬂ%’*‘%@ﬁmseﬂ%w FRlifyof gpagRete JFanch arappiecy megE
of f the norgral axis of Fiqgure 7A toward the viewer.

ave one or more attachment mechanisms or connecting members and one or more magnet

receiving sockets. At least some of the one or more connecting members are generally
configured to attach to one or more attachments or mating mechanisms on other arms. The
magnets are placed in the sockets, and the connecting members of the plurality of arms are
connected such that the arms form hub-and-spoke configurations, chain-configurations. loops,
lines, or any combination of the above.

(0004] In some embodiments, the sockets may also have one or more magnet retaining
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[0013]Figure 7Cis a top plan view of a magnet in which its magnetic
north is oriented roughly 45E to the right of the normal axis of
Figure 7A. [0014]Figure 7D is a top plan view of a nagnet in which

i ts magneNIKEEMNTERNATIONSL.I18Ot ed roughly 45E of f the normal axis of
Figure 7AR2Hy fromthe viewer. [0015]Figure 7E is a top plan view of
a magnet in which its magnetic north is oriented roughly 45E to the

| eft of the normal axis of Figure 7A. 100161Figure 8 is a top plan

vi ew of t hr eglagesmpd omrergudre chagreyetidnation mengbesn Oltie| redgaetcorm flieg phakliinthe
retaining a total of seven nagnets in keeping with one enbodi nent of
t he present stchaemdiheld in pla@ by i rgammg Surfase. aAt legst pimarf the ewgmefs ardwlodeld
arns connected together in a triangle configuration retaining a total
of six magnét gvannpri-daginingd oiidnhation by éwiodetitatemeroters in éhe pockgent
invention. [0018] Figure 10 is a top plan view of six arns connected
together in a square or dianond lattice configuration retaining a
total of nine nagnets in keeping with one enbodi nent of the present

i nvention. BRHFUBESTRIPNOGFOFHEE PRAMERBED ENVBODI MVENT( S)

[ 0019] The detail ed description set forth below in connection with the
appended dr #P3gs Figareilns e peispictas viewdeswo bqoisicomeaéd ppaire aid rgaining faasuled
enbodi nents of the invention and is not intended to represent the
only forns phiivgtmaghetstih eeping svithond embeditiennf drprebeat momddr widi £uaa avoaid
utilized. The description sets forth the functions and the sequence
of steps fopnedriwtarmscti ng and operating the invention in connection
with the illustrated enbodinents. It is to be understood, however,
that the saffif0@r Eiguriead eside viewnafttheams aramn dighlighied icBigurenhy be
acconplished by different enbodi nents that are also intended to be
enconpassed[@Thi Rigedae is pipeispectivedviec ofpihe drapdudc ievice nof iFigare [ OB O sfvare
shown in Figures 1 through 6, one enbodi nent of the present invention
conpri ses aagpasidee ahenfimyur ati on to position and orient two or nore
magnets. Each spoke or arm 20 conprises one or nore magnet receiving
sockets or H9P8s Bimuregiis dysideaity ofdlpeing pnppightipsedi Flgotedi ng a magnet 30
in a pre-determned orientation. The arns or spokes 20 can be cast or
i nj ection nf%8Y¥d Fiewe3alnye tapintse rieyt ofcwpthasrivp lapms embodimene in keeging witlthet 0
addi ng the magnets 30. [0021] During the assenbly process, each magnet
30 can be | REEPLBYMIR 0 its receiving

[0010]  Figure 6 is a side view of one of the arms of the therapeutic device shown in
Figure 5,

[0011]  Figure 7A is a top plan view of a magnet in which its magnetic north is oriented
perpendicular to the plane of the paper in keeping with one embodiment of the present
invention.

[0012])  Figure 7B is a top plan view of a magnet in which its magnetic north is oriented
roughly 45E off the normal axis of Figure 7A toward the viewer.

[0013)  Figure 7C is a top plan view of a magnet in which its magnetic north is oriented
roughly 45E to the right of the normal axis of Figure 7A.

(0014]  Figure 7D is a top plan view of a magnet in which its magnetic north is oriented
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orifice 22 and | ocked into place. Each spoke or arm 20 conprises one
or nore connecting nenbers 28 and 29 to connect one arm20 to

anot her. The attachnent or connecting nechani sns or nenbers 28 may be
on t he bownixasn pfregNagiovhddhkie portion of the arm 20 or on the bottom of
one or botxées the end portions of arm 20, or they may he on both
portions of arm 20, as shown in Figure 6. As a result, the arns 20
may connect to form a hub-and-spoke configuration as shown in Figures
5 and 8 or aougltaisE bit Mk narmalf ax 3 or Bicire MA asaysfamune viawé, gures 9 and 10.
The resulting assenbly will produce a magnetic therapeutic device 10
that can be[0ns] SFkereME is hape plandiel T Qrivghia e waisl iB waRtic A6rhRon&ikda
with a nyriad of orientations. [0022] The attachnent nenbers 28 shown
in Figure 6 raugkly asElgais lefesiioend exit@itRguvd 740 mat i ng at t achnent
menbers 29. which is illustrated as a notch in Figure 6. The

attachnment pmbler sigeRUS G a NOYWPIRTviewd Bf @ik itEOhnettd Wghhér iH UL BnowNake
attaching configurations, including without limtation, mating edge

features, achifipea®idedlfing a ERANDS Gubhadab @B, in ReehD WP bR caBBdimek bBthd Fresehtn
whi ch both adj acent arns have a recess or hole into which a bearing
or pivot baldvefion.bar is nutually placed, or sinple adhesives pressed
between two flattened or mating surfaces on two adjacent arns 20

where the t\@1Ar NFR0eCy ASS @ CHlarDNRwANORR! armd "RntbbdGopene featHiRR
may be fixedly attached or they may he rotatably or detachably

attached socédfigiraidneethifing @ notsi tof Wik trbRets iR tkedpg valiChink e@BuAimeh! ePthdprbdehty
when in use or between uses. [0023] Each socket or recess 22 conprises
a retaini ngimemibmce or feature 24 to hold the nagnet in the socket
22. In Figure 1, the retaining surface 24 is an upper edge or |ip of
socket 22, [(818) hFipon!1d ivd tophRatviewalf Yix Qfmsddfietied Datthey i€ © EGatire S didmond
flange, ridge. inward facing nubs or fingers, or the |ike. One

pur pose of tanige catfigirmiongesiving ac@al 4 nind nagrefl e Ré2pidf MR bfe énbolithefitQIf @ien
the magnet 30 within, or at least partially within, the receiving
recess or zorsnligveoime it is placed therein during assenbly. [0024]
Addi tionally, each socket 22 nay al so conprise an orientation nenber
26 to engage with a mating surface nenber 36 on the magnet 30 and
hold the magnet 30 in a predeterm ned orientation. The enbodi nent
illustrated in Fi gur eDEBERIFGIONEOHTHE RREFERRED EMBODIMENT(®Nt possi bl e
| ocations for orientation nenber 26. nunbered for the conveni ence of
this di scusfl089]. The derailedydesctiptidmsecfacihbalowsinaomection with gierapmended dfawvingEis
the orientation menber 26 is illustrated as a flattened portion of

t he ot herw #¢endednssay descripiion of (présatlg-pefersd ehobddidétst bfathe riemidn iind s 8ot
flattened portion on an otherw se spherical nagnet 30. The

ori ent at i oninwsgddde rep@sanbihk dply fiwme inevhichbie @mesemtivientjpasitay bp tanbirud@i aml/oror
ot her keying structure that mates with a small indentation or other
mat chi ng keytilged yBredessrigtion sagfesh @ Guncikineand nhessaquatde ofsteps iidy @ons2atitand d
instead be the result of the shape of magnet 30 itself, such as an

el ongat ed afPe&itige thy inventien {i qegneginsevidrberibusrae) @abotimatts.i B iste dé amiguioad.
configured to receive a rectangul ar nagnet 30, a wall or notch in a
donut - shapeBovwedere skt flir samecasi eguivglen fustionischmtl sequechen wiay Stieagseminpiishgd cy
having a thin gap or the like in its body, etc. The purpose of the
ori ent at i ondiffgipembodimentsybat afeose, inendedsudh enmohpatiateritii thespird andbcepesafr e
that magnet 30 is held within socket 22 at a particul ar predeterm ned
ori entati onM§HMVEMAr- t he magnetic flux |ines 32 of the magnet 30 are

| i kew se rrah)@&gl ngd ftt a, p%rti cul ar predeterm ned orientation once

pl aced in t ocRBENDN 1M hisvess ITHiEoug Pnene eadodimgnt 1| the rasene ievertion
in shape and strength, or_they nmay conprise a variety of shapes or
strengt hs. THPTSRECAPNGEARMEIANNSO Patitiy i onisng (oees more Fagiaigh Eagh spoke or

conpri se magnets 30 that are spherical wth one flattened edge, but
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arm 20 comprises one or more magnel receiving sockets or zones 22, with each receiving zone
22 holding a magnet 30 in a pre-determined orientation. The arms or spokes 20 can be cast or
injection molded from any number of common plastic materials prior to adding the magnets
30.

[0021) During the assembly process, each magnet 30 can be inserted into its receiving
orifice 22 and locked into place. Each spoke or arm 20 comprises one or more connecting
members 28 and 29 to connect one arm 20 to another. The attachment or connecting

mechanisms or members 28 may be on the bottom of the middle portion of the arm 20 or on

~ the bottom of one or both of the end portions of arm 20, or they may be on both portions of

arm 20, as shown in Figure 6. As a result, the arms 20 may connect to form a hub-and-spoke
configuration as shown in Figures 5 and 8 or a chain-link configuration as shown in Figures 9
and 10. The resulting assembly will produce a magnetic therapeutic device 10 that can be any
size or shape and incorporate any number of magnets with a myriad of orientations.

[0022] The attachment members 28 shown in Figure 6 are ridges designed to mate with
mating attachment members 29, which is illustrated as a notch in Figure 6. The attachment
members could, however, be any number of other such attaching configurations, including
without limitation. mating edge feawres, a hole and post configuration, a two-hole
configuration in which both adjacent arms have a recess or hole into which a bearing or pivot
ball or bar is mutually placed, or simple adhesives pressed between two flattened or mating
surfaces on two adjacent arms 20 where the two arm 20 cross over one another. The attaching
features may be fixedly attached or they may be rotatably or detachably attached so that the
larger structure retains additional flexibility when in use or between uses.

[0023]  Each socket or recess 22 comprises a retaining surface or feature 24 to hold the

magnet in the socket 22. In Figure 1, the retaining surface 24 is an upper edge or lip of socket
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22, but it could alternatively or additionally comprise a flange, ridge, inward facing nubs or
fingers, or the like. One purpose of the retaining surface 24 in such embodiments is (o retain
the magnet 30 within, or at least partially within, the receiving recess or zone 22 once it is
placed therein during assembly.

[0024]  Additionally, each socket 22 may also comprise an orientation member 26 to engage
with a mating surface member 36 on the magnet 30 and hold the magnet 30 in a predetermined
orientation. The embodiment illustrated in Figures 7A to 7E provides for five different
possible locations for orientation member 26, numbered for the convenience of this discussion,
0 through 4. In each instance in Figures 7A to 7E, the orientation member 26 is illustrated as
a flattened portion of the otherwise concave inner surface of socket 22 that mates with a
flattened portion on an otherwise spherical magnet 30. The orientation member 26 could,
however, be a small post, protrusion, or other keying structure that mates with a small
indentation or other matching key structure on magnet 30. The orientation member 26 could
instead be the result of the shape of magnet 30 itself, such as an elongated axis of a receiving
zone or recess 22 that is rectangular configured to receive a rectangular magnet 30, a wall or
notch in a donut-shaped recess for receiving a toroidal or donut-shaped magnet having a thin
gap or the like in its body. etc. The purpose of the orientation member 26, therefore, in such
embodiments is to make sure that magner 30 is held within socket 22 at a particular
predetermined orientation so that the magnetic flux lines 32 of the magnet 30 are likewise
maintained at a particular predetermined orientation once placed in the socket 22.

[0025]  The magnets 30 may all be identical in shape and strength, or they may comprise a
variety of shapes or strengths. The embodiment illustrated in Figures 1 through 7E comprise
magnets 30 that are spherical with one flattened edge. but could be any number of other

shapes, including rectangular, flat, cylindrical, etc. One benefit from using spherical magnets
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is that the magnetic {lux lines and the orientation surface may easily be oriented at any angle
with respect to one another. Benefits of any other shape for the magnels are evident, such as
clearance concerns for flat or thin magnet, close packing opportunities for rectangular or
hexagonal magnets, etc.
[0026] Combined with the embodiment of Figure 1, which illustrates an arm 20 having
three sockets along its length, these five possible locations for orientation member 26 can
produce 75 perturbations, namely, 0-0-0 through 4-4-4, excluding those combinations that are

mere mirror images of another combination:

Table 1. The 75 alternate perturbations of a single arm 20
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[0027] For a two-arm hub-and-spoke configuration, in which the spokes lie along the
diagonals of a square. these perturbations combine to produce 750 possible combinations. A
three-arm hub-and-spoke configuration. in which the spokes lie along the diagonals of a
hexagon, combines to produce 7500 possible combinations.

[0028] Another embodiment of the present invention also encompasses configurations of
three or more such arms 20 connecied together in chain-like loop or ring configurations, as
shown in Figures 7A through 7B. As with the hub-and-spoke configurations, the number of
perturbations grows quickly. For a simple triangle configuration, in which there are three
three-socket arms 20 shown in Figures 2, 4. and 6, each having one of the orientation
members shown in Figures 3A through 3E, and believed to be combinable to produce 3750

different possible configurations. A square ring configuration. in which four arms 20 lie along

* the perimeter of a square, combines to produce 37,500 possible different combinations, and a

diamond configuration, having four arms 20 around the perimeter and a fifth arm 20
connecting two of the opposing corners of the diamond. combines to produce 187,500 possible
combinations. The lattice configuration shown in Figure 10 comprises six arms 20
interconnected to produce over 400,000 possible combinations.

[0029]  This great diversity arises from only one particularly simple arm 20 configuration,
namely. an arm 20 having three sockets 22. each exhibiting an orientation surface 26 chosen
from five standard. orthogonal locations within the socket 22 shown in Figures 7A through 7E.
This configuration is conducive to programming the die cast or injection molding machinery to

produce any series of arms 20 having first, second, and third sockets of any predetermined
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oriehlation so that the assembly process may be extensively automated. For example. a fabric
blanket could require sixty such magnetic therapy devices 10, in an array of 10 x 6. each
device 10 having two arms 20 -- the first arm 20 having an orientation member 26 pattern of
1-0-3., and the second arm 20 having an oricntation member 26 pattern of 2-0-4. as shown in
Figure |. The injection miolding machine could either produce sixty 1-0-3 arms and sixty
2-0-4 arms or sixty 1-0-3 arm / 2-0-4 arm pairs. depending on the downstream assembly
requirements.

[0030] Moreover. the arms 20 need not be limited to the three-socket arm 20 illustrated in
Figures | and 2, and the orientation members 26 need not be limited to the relatively simple
five orthogonal orientations illustrated in Figures 3A through 3E. The present invention
equally envisions a vast number of aliernative arms members, including ones with more
sockets. non-linear arms. arrays. and the like. The sockets themselves may instead be
recesses, orifices. indentations. pockets. etc.. and they may have numerous alternatives when it
comes to the retaining surfaces. such as snaps. belts. clasps. flanges. ridges. inward facing
detents or fingers. etc.. and when it comes to the orientation members, such as nubs. posts.
guide wires, etc. The orientation members 26 could be positioned among a vastly greater
number of possible locations, including dividing up the magnet receiving zone into thirteen
sectors instead of five. The magnets 30 themselves could instead be magnetized in various
orientations or even randomly about or around the mating feature 36.

[0031]  Thus. one purpose of some embodiments of the present invention is to have a system
of interconnecting basic units that produce a quick. convenient. and robust combination of

arms, connectors. and receiving zones having one or more retaining surfaces, and optionally

Page 8 of 17



030

o

343/ 4031141 33303214233

NIKKEN INTERNATIONAL, INC.
1226155

also having one or more magnet orientation surfaces or members. The result is a
programmable system that can produce numerous base units, namely, the combination of an
arm 20 holding one or more magnets 30. which when combined with other such base units may
quickly produce a large variety of magnetic therapy devices 10 having predetermined and
relatively complex patterns of magnetic flux lines 32 at an application surface.

[0032]  One such purpose is the flexibility of how basic units, such as these arms 20, can
hold individual magnets 30 at pre-determined orientations and can attach together with other
arms 20 that also hold individual magnets 30 at pre-determined orientations to provide a richly
diverse pattern of surface magnetic flux lines 32 -- both in terms of orientation and in terms of
strength and depth -- 10 apply to a user’s body. Alternatively, some embodiments encompass
arms 20 that hold magnets 30 at wholly or predominantly random magnetic orientations, which
may provide a richly diverse multitude of surface magnetic flux lines 32 and strengths to apply
10 a user’s body.

[0033] In some embodiments. the magnelic configuration of the present invention also
comprises two or more arms that can be pressed together. or otherwise connected. at their
centers or medial portions (to form spoke-like or snowflake-like patterns as shown in Figures
1.3.5, and 8) or at their end portions (to form chain-like patterns as shown in Figure 9). with
each arm 20 grasping one or more individual magnets 30 in pre-determined orientations to
provide a richly diverse pattern of surface magnetic flux lines 32 to apply to a user’s body and
that the manufacturer can readily change (in the next batch of product) the pattern of surface

magnetic flux lines using a plurality of the same basic unit (the arms 20) should research

suggest an alternative configuration of magnetic flux lines 32 is better.
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{0034] Additionally. the arms 20 may be bowed in their medial portions as illustrated in
Figures | and 6. This will help reduce the general waviness of the front face of the device so
that it feels somewhat flatter to the user at the application surface. The arm 20, and in
particular 1o medial portion. may be rigid. The arms 20. however. may instead be flexible so
that the application surface can flex when the user, through his or her own weight or other
forces, forces the application surface to bend. One effect of using flexible arms, therefore, is
that the magnetic flux lines may remain as close as possible to the target area of the user’s
body. Another beneficial effect is that the magnetic flux lines could be moved dynamically
during use and interact with the magnetic flux lines of neighboring magnets along the
application surface so that the target area of the user’s body may encounter a dynamically
changing set of magnetic flux lines over time.

[0035] While the present invention has been described with regards to particular
embodiments. it is recognized that additional variations of the present invention may be

devised without departing from the inventive concept.
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CLAIMS

WHAT IS CLAIMED IS:

l. A system for providing at an application surface of a therapeutic device a multitude of

v

magnetic {lux lines of different strengths and angular orientation, comprising:
a plurality of magnets, and
s a plurality of rigid arms for spacing the plurality of magnets at predetermined
distances from one another, said arm piece comprising
s a first end portion,
a second end portion opposing said first end portion,

s a medial portion between the first and second end portions to space the first
and second end portions a predetermined distance from one another, said

0 medial portion being bowed to provide support to the user in between
each individual magnet,

2 one or more connecting members configured to attach to a like or mating
attachment mechanism of an adjacent arm piece, and

u one or more magnet receiving recesses located on the first and second end
portions of the arms, each magnet receiving recess having at least one

" magnel retaining surface and at least one magnet orientation member,
said magnet orientation member comprising a flattened surface on the

P inside of the recess such that. when used in combination with the magnet

retaining surface. the magnel orientation member properly orients the

Py magnet in a predetermined angular orientation,
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43404471 3444 [0027] For a two-arm hub-and-spoke
configuration, in which the spokes lie along the diagonals of a
square, these perturbations conbine to produce 750 possible

conbi nati ons. A three-arm hub-and-spoke configuration, in which the
spokes |lie along the diagonals of a hexagon, conbines to produce 7500
possi bl e & nbinations. [0028] Another enbodinent of the present

i nventi o é@”ﬁﬁ%ﬁ#ﬁ?§§é§ configurations of three or nore such arns
20 connected together in chain-like |oop or ring configurations, as
shown in Figures 7A through 713. As with the hub-and-spoke

conft gurati ons, ¢ Dm0 Slufly diShafls il RS Fo0ANE: AU doessEy, @

sinpl e trlangle conft i gur t1on ere are ee three-so

arms 20 shown in Fi gr Reim %réé{‘q fé Giibn N Vh O IndARE ot shll8
orientation members shomﬁ Fnsr?gurgs %iathpougﬁ 3% aﬁd %ﬁ?’éﬁga“%o

be combi nabl e to prpdiseen ﬁ&ﬁﬁstﬂbésffx%ﬁxedﬂé al{?)ﬂr%lsb)bﬁ!@plGﬁﬁtgr'ogHFr@tdn@ﬂéd i
square ring configuration. in which four arms lie al ong t

perimeier of a squap@deeniadd diRSalofs 1 & YhGiaddn .ﬁaﬁbem&&bﬂyi ;ﬁm@h..fgfaesnent
conbi nations, and a IS dianond configuration, having four arns

around t he peri net esppRdadorsuffick loha &Elﬁ% el 0RO L Flukifge bMYRaghdtic hh}ﬁ!mes of
opposi ng corners of the dianond, ines to produce 187,500 possible
conbi nati ons. The | mrrérinaeu@gnsféuguﬁgatar &fnglawn in Figure 10 conprises
six arms 20 interconnected to produce over 400,000 possible

conbi nati ons. [0029] This great diversity arises front only one
particularly sinple arm 20 configuration, i O nanely, an arm 20 havi ng
t hree sockeds 2Dhe spsteohasax Hiifwi It ivhereintheond armian¢ stechneurdienbers 26 leheben
fromfive standard, orthogonal |ocations within the socket 22 shown
in Figures 7A tWe dmg'h' FoEtionsief ghecasms i1gyaroduce gnov flakeziike dratérasebst eonnecting
programming the die cast or injection nolding machinery to produce
any series of aPHCOWOREPPHYT™MS rst, second, and third sockets of any
predeterm ned N KKEN | NTERNATI ONAL, | NC. L2-26155 orientation so
that the assenbly process may be extensively automated. For exanple.

a fabric blfnkek coul equir e SIX such na netic therapy devices
10, in an array 8"t '5('”8‘ A a@\/%/"(?%“ Tﬁa“hé’\/f‘ H5TapRRge %\er"f‘iga Hyltitude pf, o

first arm20 h rien attern of 1-0-3, and
the second arm a}égﬂﬂg\?"‘?}]ﬂ%ﬁg %‘%’%‘ni‘rﬁ% ﬁ‘g@p origatign, CPmpritingy 5 _ 0 4.

as shown in Figur on nol di ng machi ne could either
produce sixty 1- Ogg’lbmm medﬁdi‘sglﬁidty 2-0-4 arnms or si xty 1-0-3 arm/

2-0-4 any pairs. depgpdi 'oﬁgrbng r?o#sﬁﬁ:ix%%%&r%l?fﬂ&i @%ﬁeﬁ pﬁegef ﬁhjned giqt?tpct S

100301Mor eover, the arirs ree-socC

arm 20 i |l ustrated jimGheMBiRs. shioaRfpidee cARSliskipe O i entat i on renbers 26
need not be limted to the rel atlvery sinple

s a first end portion.
a second end portion opposing said first end portion,
x a medial portion between the first and second end portions to space the first

and second end portions a predetermined distance from one another,

o oue or more connecting members configured to anach to a like or mating

attachment mechanism of an adjacent arm piece, and
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ID five orthogonal orientations illustrated in Figures 3A through 3E.
The present invention equally envisions a vast nunber of alternative
arns nenbers, including ones with nore sockets, non-Ilinear arns,
arrays, and the like. The sockets thensel ves nay instead be recesses.
orifices. indentations, pockets. etc.. and they may have nunerous
alternatives mhen it cones to the retalnlng surfaces, such as snaps.
bel ts, CIQK T$§hﬂ@@“'Wnges inward facing |Is detents or fingers.
etc.. and' it comes to the orientation nmenbers, such as nubs.
posts. gU|de mnres etc. The orientation nenbers 26 could be

t d t | t b, f t
Pl utfng divi ding o e ﬁ’ﬁgﬁ%ﬂ%‘? dEEVOE rﬁ%esi‘%neéaﬁ fevie tam%?se AT
i nstead of five. The magqets coul d.instea

nmagnetized in various ori e'?‘n’f‘%ﬁ“'fac ‘g‘?%&s\/%’ﬁ "?aé'??ﬁ?)rl‘?f‘@"‘)éfﬂ}fﬂ‘f’erOr ar ound
the mating featurg, 36, th%%u%ﬁyl&f &hh'e% arQPe‘? 1ch'11rrP($§ Gl SO0E SORodi et S
ave a syst t Wasi c

of the present invention1s to erconn C 1'ng

uni ts that produce g;fltfiing ﬁf?ﬁéé?“ﬁeﬁl“ﬁa rel@ﬁbq zBOJ%'%Bou&Pm aran

arns. connectors, d recelving zones aV|n one Oor nore re

surfacgs, and opti O'B?éhécéfmm@d &Qad@é‘ﬂoﬂﬂon@%ﬂ@ b}r@égl Hﬁ:g%?SmQrJné’Hélé‘H on

surfaces or nenbers. The result 1s a progranmabl tem that can

produce numerous bagRqdddining &ﬁ{myb il Bricb AahteRD g
hol di ng one or nor e%manners ?{0 1 yh whgn conbi ngd %agbm@@asﬁch

base ugits may qui ClippficanbPdies o&aklﬁfaﬂ@ué@eﬂ:k@& WuRtudBORBhdie nbElea By
devices 10 having predeterm ned and relatively conplex patterns of
magneti c flux |i nes d@@reatsirengithapdlahguiit briefiasdas.f ace. 10032] One such
purpose is the flexibility of how basic units, such as these arns 20,
can hol d individual magnets 30 at pre-determ ned orientations and can
attach together with other arns 20 that al so hold individual nagnets
30 at pre- dét er hesydenoss ippliat | ovbsrein chepnouti nitee atachingll mendéry e Sat@idnt er n
of surface magnetic flux lines 32 -- both in terms of orientation and
in terns of 10 Yerraadigt portiend ofl alst drms -to tprpdiene shawftake-like Lpmiarhssbyb clyecting
Alternatively, sone enbodi nents enconpass arns 20 that hol d nagnets
30 at whol |y or O87RegBYAMEREEIHPMS andom nagnetic orientations, which may
provide a richly diverse nultltude of surface magnetic qux i nes 32
and strengths to apply to a user's body. [0033] In sone enbodinents,

t he rragnetlg cgtﬁl Sﬁuratl .on of the present invention also IS conprises
two or nore’ar mi"t FEE #4R CaE b r“@%@'@éf‘%%"g‘é’t’?fé‘i avtagjymegspeabefp arg located on

connected, at tn\gltrrstca%gtscecros or, nedi al _portions r%to form spoke-1ike or
snowf | ake-1ike patterns as"%ﬁ%vxﬁmf'?{‘slﬁ é’g’slw oduge chajae]iky patisens hy
their end porti | i Lerns as shown in Figure
9). with each a?ér%]ﬁefé}&gg?%g}%{nﬁg%%“rm ?T%lﬁ(ggl ndi vi dual magnets 30 in
pre-determ ned orientations to provide a richly d| verse pattern of
surface magnetic flux lines 32 to apply to a user's body and 10 that
t he manufacg.ur et nf Radlidin lcaﬂéﬂﬁﬁtluﬂfrﬁsm% jaext batch of product)
the pattern of surface nagnetic f i'nes Gsi ng a plurality of the
sane basic unit (the arns 20) should research suggest an alternative
configuration of magnetic flux lines 32 is better.

[ 0034] Addi t T.0nalTheysysténnes i@rchilin 20wiERdin Q@eaQQWot‘ e SrB8hle AXEREIL 3 mRQRdy! ONS
as illustrated in Figures 1 and 6. This will help reduce the geneéral
wavi ness of themhy amt whacCedfihetebp cslSivg @R HPtichibat suttheel B Vet SRNBUNAL
flatter to the user at the application surface. The arm 20, and in
particul ar to negingic farlingsofinom pdiacety enaprietyitel vary e odenaBon2@ith fasped@E@bne MAY
instead be flexible so S that the application surface can flex when
the user. through his or her own weight or other forces, forces the
application surface to bend. One epfe¢io@h using flexible arns,
therefore, is that the nagnetic flux lines may remain as cl ose as



WHAT IS CLAIMED IS: |.A systemfor providing at an application
surface of a therapeutic device a nultitude of magnetic flux |ines of
different strengths and angul ar orientation, conprising: a plurality
of magnets. and a plurality of rigid arms for spacing the plurality
of magnets at predeterm ned di stances from one another, said arm

pi ece co first end portion. a second end portion opposing
sai d firgy Qﬁﬂ"ﬁ%ﬁﬁ?%%“'ﬁcned|a| portion between the first and second
end portions to space the first and second end portions a
predeterm ned distance fromone another, said |Dredial portion being
bowed t,0 provi den aidPRe Win fspeliEudiser in between each individual
magnet, 1lone or nore connecting nenbers configured to attach to a

li ke or mating attachnment nechani sm of an adj acent arm piece, and

I 1 one or nore magnet receiving recesses |ocated on the first and

second end g The system as in claim 1. whereRQf feéspglfne%f’ ik iR p3RionsSR e aRGRE!
receiving recess having at |east one 16magnet retaining surface and

at | east one magael sOhieRktRkdpalic BB Béuer approximates a flat surface at the applicafiéd d
magnet orientation menmber conprising a flattened surface on the

13i nsi de of thesuwrReada is beibilalkdiof madie® aldsRdial poroagrbi nation with the
magnet retai ning surface, the magnet
orientation nenber properly orients the 30magnet in a predeterm ned
angul ar orientation, N KKEN | NTERNATI ONAL. | NC. 12-26155

wher ei n t he9.pl uifkd syttsm af inrviagm &1 Shegeirea nagtaomesk thaonk e msRGIRhet Ee€dhg/i NQ
recesses by l1llsaid retaining surfaces, held in relation to one

anot her and spatsetises prafacatetkon the first and second end portions of thepmdet er mi ned

di stances fromone another by the plurality of arns, and held in
:4predeterm ned orientations by said orientation nenbers, thereby
prOV|d|ng at an application surface of a

t her apeut i c!ldeviltesysemay nictaiié. Wieraipg drastisemd ofuhe ¢rie oe gotsfmagent recdiving nt
strengths and angul ar orientations. 2. The systemas in claiml1l.

wherei A the one"’g"rsseﬁﬁ’Fé’c%{fdt%thal regtiopeefdheafis. | ocat ed on the nedi al
portions of the arnms to produce snowfl ake-li ke patterns by connecting
t oget her two or nore arns 3. A systemfor providing at an
appl i cation,sur utlc devi ce a | titude of netic
flux lines % d fr ?‘ee“ﬁfs 8 P’é‘h THEre AIBaoRMBP T Aptiensd, surkice on an
conprising: a p Q and a plurality of arnms for

spaci ng the pl uk%?'?’islu}fycfome m%fm TFVIBE KE2Y er i ned di st ances from one
anot her, said arm piece conprising a first end portion.

13. The system as in claim 1. wherein the orientation member is a keying structure used in

2 combination with the retaining surface 1o properly orient the magnet.

14. A method for making a therapeutic device having a multitude of magnetic flux lines of
2 different strengths and angular orientation at its application surface, comprising:

inserting a plurality of magnets in a plurality of magnet receiving recesses formed in

. a plurality of arms such thai the magnets are spaced apart from one another at
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a second end portion opposing said first end portion, a nedial
portion between the first and second end portions to space the first
and second end portions a predeterm ned di stance from one anot her,
16one or nore connecting nmenbers configured to attach to a |ike or
mati ng attachment nechani sm of an adj acent ann piece, and one or
nore magnet receiving recesses each having at | east one magnet
retainin l PREBN IR 5t east one magnet orientation nenber.

| Iwherein the plurality of nmagnets are retained in the nagnet
receiving recesses by said retaining surfaces, held in relation to
one another and spages ARAldaisihees4 Predetermned distances from one
another by the plurality of arnms, and held in predeterm ned

orientations by S@rﬁeﬂtin?réaﬂptnﬁﬁziepmitﬂﬁnpg{agnel Q‘JEQ(/iﬁg?{'%c?fsa%iengi' Jorthuafth

application surface of a therapeutic device a of magneti c

flux lines of diffepgiter SidRRIIRR mBRTeRNEdhRAR rREseNnt ations. 4. The
systemas in claiml. wherein the one or nore attachnent nenbers are

| ocated on the megiz@ingNRY ma%waﬁ inOfhe tfdBneR Fd¥Bivih® rRREL AN GERRNOMEdeRItGadal k€
patterns by connecting together two or nore arnms. 5. The systemas in

claiml. wherein thgg@RridhtaldRWRh RbfeCOMEMenABERRIS rdése ahdCat ed on
the first and second end portions of the arns to produce chain-1like

pattergs by conneghicoghgt BYPRaR SVIBmOTo BRI MofdrG Erafa ty@ueAN 6k mBnedNE
systemas in claiml, wherein the arns are rigid. 7. The systemas in
claiml, wherein athkeBsirosdigen af appilitation sirfacedra letpitiblieics @ muliate sthey
may fl ex when used thereby causing the application surface to bend
and cawsi ng nagnet i magnktigiuk lims of diffeex adhgicand angelgreiesatibs. vary in
orientation with respect to one N KKEN | NTERNATI ONAL, | NC. 12-26155
another and wth respect to tinme. 8 The systemas in claiml.
wherein at | east sonme of the nedial portions of the arns are bowed so
t hat the thr apBigtieghodellam IHefurthar coppision producing seowflaketlike pafemod aats t he
application surface with its conbi nati on of magnets and nedi al
portiohs. 9. Th Syetwpihgarmsio eneangier at ayediplgioption of qagensy pisesne of t he
one or nore magnet receiving recesses are located on the first and
second end portions of the arnms. 11. The systemas in claiml. wherein

?E) Clate eelzt 0?10 h eojﬂlgfj',b‘?ﬁ]“? g@p%ﬁl C}gg&xglrerrr?ﬁ\g)%%f)égr% ulm\rllgg g%harine-l?kgspguen;n 0 ra?ms by

: connecting the arms to one another end to end.

17. The method of ctaim 14, wherein the arms are rigid.

18.  The method of claim 14, wherein at least some of the arms are flexible so that they may

' flex when used thereby causing the application surface to bend and causing magnetic

flux lines from adjacent magnets to vary with respect to one another and with time.
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12. The systemas in claiml . wherein the orientation nmenber is a
flattened surface on an 2interior surface of the magnet receiving
recess. 13. The systemas in claiml. wherein the orientation nenber
is a keying structure used in conbination with the retaining surface
to properly orient the magnet. 14. A nethod for nmaking a therapeutic
devi ce haying dreRildddapdgeof nmagnetic flux lines of different

strengt hsagigs angul ar orientation at its application surface,
conprising: inserting a plurality of magnets in a plurality of magnet
receiving recesses forned in a plurality of arnms such that the

magnet s ar ejgspatiRdmaRar bf thinti4 ORRMENipALingd kmodlid 84 EME st@de at the

di stances. orienting each nmagnet within a magnet receiving recess
using an ori ent plicon'SRMRE lof 82 INEdpalie devidelty HigngRIBERL som€ R INY inadial
recess. retaining the nmagnet in the nmagnet receiving recess in a
fixed, predet er partivaslofaliRgethsino @bbweddtskdpe.on W t h respect to the nagnet
recei ving recess, and 10connecting the plurality of arns to one
another to forma pattern of nagnets. t her eby
provi ding at an application surface of a therapeutic device a

mul titude oX0. | t Tiwgmdoi as ifikclabn 14 weseinfhe diidnfadoemdmtst is e fignenal sarkde angul ar
orientations. 15. The nmethod of claim 14, further conprising

product ng snowf ingkier-shifigeofilet thagney regéivieg neeesoy connecting the arnms to
one another at a nedial portion of each arm piece. 16. The nethod of
claim 14. further conprising producing a chain-like pattern of arns
by connecting the arns to one another end to end. 17. The net hod of
ciai m 14. vHer eflis mahed at ineslagy & pyhgiety theiggientation membasdyia kaying isiciwreluged
wherein at |least sone of the arns are flexible so that they may flex
when used t her el\ORRRMEP Y theretainige swriaes 1o propsily PEeS he@2g¥hd and causi ng
magnetic flux lines from adjacent magnets to vary with respect to one
another and with tinme. N KKEN | NTERNATI ONAL. I NC. 12-26155 19. The
met hod of claim 14, further conprising snoothing out the surface at
the application surface of the therapeutic device by formng at | east
sone of the nedial portions of the arns into a bowed shape. 20. The
method as in claim14. wherein the orientation nenber is a flattened
surface on an interior surface of the magnet receiving recess. 21.
The method as in claim14. wherein the orientation nmenber is a keying
structure used 3in conbination with the retaining surface to properly
orient the magnet.
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